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(57) A surgical stapler (12) comprising a distal end
with a movable jaw (26) and a counter jaw (22) and a
proximal end (34) with means (30, 32, 38, 40, 42) to ap-
proximate the jaws and means (28, 52, 56) to drive fas-
teners in one jaw through bodily tissue placed between
the jaws, and including a guide pin tissue retainer (29)

with a distal end which advances distally between the
jaws to retain said tissue between the jaws when the
jaws are approximated, the stapler being characterised
by interrelated first and second locking mechanisms
which cooperate to positively indicate to the surgeon
that the staples have, in fact, been fired and to mechan-
ically prevent operation of the staple firing mechanism.
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Description

Background of the Invention

Field of the Invention

[0001] The present invention relates generally to sur-
gical stapling devices. More particularly, the invention
concerns a novel surgical stapler that embodies first and
second cooperative, interrelated safety mechanisms
that positively prevent the surgeon from refiring the in-
strument after the staples have been fired, the tissue
clamping jaws reopened and the movable jaw guide pin
withdrawn.

Discussion of the Invention

[0002] Surgical staplers are frequently used in surgi-
cal procedures for suturing body tissue as, for example,
intestinal and gastric walls. Such devices typically in-
clude a staple holder, or cartridge, which is disposed on
one side of the tissue to be fastened and an anvil as-
sembly on the other side of the tissue. During the surgi-
cal procedure, the staples are driven from the cartridge
by some type of actuator so that the ends of the staples
pass through the tissue and then are bent inwardly by
the anvil so as to produce an array of finished fasteners
in the tissue. During the typical suturing process, pusher
members associated with the cartridge are controllably
advanced by the operating mechanism of the instrument
in a manner to urge the staples out of the cartridge,
through the tissue and forceably against the anvil.
[0003] Possibly the most frequently used type of sur-
gical stapler is the linear stapler, which is a device that
enables the surgeon to simultaneously place one or
more rows of surgical staples in body tissue or organs.
By way of example, a typical procedure is a pneumec-
tomy, that is a removal of a portion of a patient's lungs.
The linear stapler can be used several times during this
procedure, including for the occlusion of the pulmonary
artery prior to its resection. For this later use, the sur-
geon first clamps the jaws of the stapler across the ar-
tery, then forms the staples and, prior to reopening the
stapler jaws, cuts the artery using the edge of the staple
jaws as a guide.
[0004] Some prior art linear staplers of conventional
design embody a stationary jaw including a staple form-
ing anvil, a movable jaw which carries the staple car-
tridge and a movable lever which, when initially actuat-
ed, causes the stapling cartridge to be moved into an
approximated position wherein the cartridge is adjacent
to the anvil against which the staples are formed. A re-
tractable guide pin, which typically extends through a
guideway in the staple cartridge, guides travel of the
movable jaw and staple cartridge and functions to retain
the tissue between the jaws during the approximation
step. In the approximated position the tissue is captured
and compressed between the cartridge and the anvil to

a thickness small enough to ensure proper staple for-
mation.
[0005] When the operating lever on the handle of the
instrument is squeezed a second time, the staples are
fired, that is the staples are forcefully urged toward the
anvil thereby penetrating the tissues to be stapled and
causing the staples to be formed into a "B"-shaped con-
figuration which ensures tissues coaptation and hemos-
tasis. After the staples are formed, the surgeon can, if
desired, cut the tissue using the edge of the staple jaws
as a guide and then retract the guide pin and reopen the
instrument. As the instrument opens, the stapled tissues
are freed and the instrument is returned to its original
starting configuration. One such prior art linear staple is
sold by 3M Health Care of St. Paul, Minnesota under
the name PI-55".
[0006] The environment in the operating room during
a surgical procedure can be, at times, complex and con-
fusing, even for experienced operating room staff. For
example, after the first staple line has been placed by
the surgeon, the stapling instrument is passed back to
the scrub nurse, whose job it is to remove and discard
the empty cartridge, and replace it with a fresh one, prior
to passing it back to the surgeon for another application.
If the scrub nurse becomes accidentally distracted, he
or she may forget to do so, and might simply pass the
instrument containing the empty cartridge back to the
surgeon. In prior art surgical staplers, the surgeon can
determine that the instrument has been approximated
by merely observing the instrument. However, nothing
in the appearance of some the prior art instruments in-
dicates that the staples have been fired. Other prior art
instruments, such as the "PI-55" offer a visual indicator,
but this indicator is located next to the tissues, i.e. in an
area where visibility might be limited. If the stapler is mis-
used in this manner, a potentially serious situation can
arise since frequently, prior to reopening the instrument,
the surgeon cuts the stapled tissues. Should the sur-
geon erroneously conclude that he has fired the staples
when, in fact, he has only approximated the cartridge to
the anvil and, therefore, proceed to cut unstapled tis-
sues, a hemorrhage could occur when the surgeon re-
opens the instrument. This situation is further aggravat-
ed by the fact that, as a general rule, the prior art staplers
provide so much mechanical advantage to the user that
the force needed to be applied on the lever to form the
staples is often no greater than the force required to ap-
proximate the cartridge to the anvil. Accordingly, the pri-
or art devices fail to provide any tactile feedback that
the instrument has, in fact, been fired.
[0007] In an application filed by the present inventors
on March 7, 1995, two approaches to preventing the sur-
geon from refiring a spent cartridge are disclosed. Unit-
ed States Letters Patent No. 5,413,267 issued to Solyn-
tjes et al discloses an alternate means for indicating that
the staple cartridge contained within the instrument has
been fired. However, unlike the apparatus of the present
invention, the Solyntjes et al apparatus does not include
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first and second cooperatively, interrelated safety mech-
anisms which provide an effective means for indicating
to the surgeon that the staple cartridge then in place
within the instrument has been fired.
[0008] The thrust of the present invention is to provide
interrelated locking mechanisms which cooperate to
positively indicate to the surgeon that the staples have,
in fact, been fired from the cartridge which is in place
within the device and to mechanically prevent operation
of the staple firing mechanism. As will be better under-
stood from the description that follows, once the staples
have been fired, the clamping jaws opened and the
guide pin withdrawn, the first and second locking mech-
anisms cooperate in a highly novel manner to effectively
disable the device until a filled staple cartridge is in place
within the instrument and the guide pin moved into a fully
advanced position relative to the stationary jaw. So long
as a fresh staple cartridge is present within the instru-
ment, the device can be used in normal fashion to clamp
the tissue and fire the staples, but once the staples have
been fired, the instrument is effectively disabled until the
spent cartridge is replaced with a fresh, unfired car-
tridge.
[0009] In one embodiment of the invention, the first
locking mechanism is carried by the staple cartridge,
while in another form of the invention, the mechanism
is connected to the movable jaw of the instrument. In
either case the first locking mechanism functions to pos-
itively prevent complete advancement of the retractable
guide pin. Unless and until the guide pin is fully ad-
vanced, the first locking mechanism will cooperatively
interact with the second backup locking mechanism in
a manner to prevent operation of the staple driving
mechanism.

Summary of the Invention

[0010] By way of summary, the improved surgical sta-
pler of the present invention comprises a supporting
frame, including a stationary jaw having an anvil, a mov-
able jaw, a staple cartridge carried by the movable jaw,
means for moving the movable jaw forward the station-
ary jaw, a retractable guide pin for guiding travel of the
movable jaw and operating means for firing the device
so as to crimp the staples against the anvil in a manner
to enable the surgeon to substantially simultaneously
place one or more rows of surgical staples in organs or
tissues. In its preferred form, the improved instrument
comprises unique first and second cooperatively, inter-
related lockout means for positively preventing the sta-
ple firing function unless a fresh, unfired staple cartridge
is in position within the instrument. The second means
functions as a back up to the first lockout means so as
to provide a means for indicating to the surgeon that the
staple cartridge then present within the device has been
fired.
[0011] It is an object of the invention to provide a sur-
gical stapler of the character described in the preceding

paragraph in which the first lockout means comprises a
lockout mechanism that is carried by the staple cartridge
itself and functions to prevent advancement of the guide
pin to its fully advanced position, once the staples have
been fired from the cartridge.
[0012] Another object of the invention is to provide a
surgical stapler of the type described in the preceding
paragraph in which a tactile feedback is provided to the
surgeon positively indicating that a spent cartridge, rath-
er than a fresh cartridge is in position within the device.
[0013] Another object of the invention is to provide,
an alternate form of surgical stapler wherein the first
lockout means comprises a part of the movable jaw of
the instrument and functions to prevent return of the
guide pin to its fully advanced position once the staples
have been fired, the jaws have been opened and the
guide pin withdrawn from the staple firing orientation.
[0014] Another object of the invention is to provide a
surgical stapler of the character described in the pre-
ceding paragraphs in which the second lockout means
of the invention is deployed within the handle portion of
the instrument and is operably interconnected with the
guide pin for movement between a locked position pre-
venting staple firing and a release position permitting
staple firing.
[0015] Another object of the invention is to provide a
surgical stapler of the character described in the pre-
ceding paragraphs in which the jaws of the instrument
can be approximated even though actuation of the sta-
ple firing operating means is prevented.
[0016] Another object of the invention is to provide a
device of the character described in which, in one form
of the invention, the second lockout means physically
engages the operating bar of the operating means to
prevent its advancement, and in an alternate embodi-
ment of the invention acts upon the operating linkage of
the device in a manner to block approximation of the
movable jaw assembly relative to the stationary jaw.
[0017] Another object of the invention is to provide a
surgical stapler of the class described which can be eas-
ily implemented into the prior art linear staplers, is easy
to use, and is of a simple construction.

Brief Description of the Drawings

[0018]

Figure 1 is a side-elevational view of one form of
the surgical stapler of the present invention partly
broken away to show internal construction.
Figure 2 is a top plan view of the surgical stapler
shown in Figure 1.
Figure 3 is a cross-sectional view taken along lines
3-3 of Figure 1.
Figure 3A is an enlarged, generally perspective
view of a portion of the second lockout locking
means of the invention for preventing staple firing.
Figure 4 is an enlarged, fragmentary, side-eleva-
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tional view of the handle portion of the surgical sta-
pler of Figure 1 partly broken away to show internal
construction.
Figure 5 is an enlarged top plan view of the handle
portion of the surgical stapler of Figure 1 partly bro-
ken away to show internal construction.
Figure 6 is a cross-sectional view taken along lines
6-6 of Figure 4.
Figure 6A is an enlarged, fragmentary generally
perspective view showing a portion of the second
locking means of the invention.
Figure 6B is an enlarged, generally perspective
view similar to Figure 6A, but exploded to better
show the configuration of the movable members.
Figure 7 is an enlarged side-elevational view of the
forward portion of the surgical stapler showing the
guide pin of the device retracted and the staple car-
tridge removed from the movable jaw assembly.
Figure 8 is a fragmentary, side-elevational view of
the handle portion of the instrument illustrating the
manner in which the guide pin is advanced toward
the seated position of the guide pin as shown by the
phantom lines in Figure 7.
Figure 8A is an enlarged fragmentary, cross-sec-
tional view of the portion identified as 8A in Figure 8.
Figure 9 is a side-elevational view, similar to Figure
1 but showing the device in an approximated con-
figuration with the tissue to be stapled clamped be-
tween the staple-holding cartridge and the anvil of
the device.
Figure 9A is an enlarged view of the portion identi-
fied as 9A in Figure 9.
Figure 9B is a cross-sectional view taken along
lines 9B-9B of Figure 9.
Figure 10 is a side-elevational view, similar to Fig-
ure 9, but showing the device in a staple fired con-
figuration with the staple driving operating bar of the
device advanced toward the anvil.
Figure 11 is a greatly enlarged side-elevational view
of the forward portion of the stapling instrument il-
lustrating one form of the first locking means of the
invention.
Figure 12 is a cross-sectional view taken along lines
12-12 of Figure 11.
Figure 12A is an enlarged, side-elevational view
partly in cross section of the portion identified as
12A-12A in Figure 11.
Figure 12B is a cross-sectional view taken along
lines 12B-12B of Figure 12A.
Figure 12C is a cross-sectional view taken along
lines 12C-12C of Figure 12A.
Figure 13 is an enlarged, fragmentary, side-eleva-
tional view similar to Figure 11 but showing the po-
sition of the component parts of the first locking
means following the staple firing step.
Figure 14 is an enlarged, fragmentary, side-eleva-
tional view similar to Figure 12A but showing the
position of the component parts of the first locking

means of the invention following withdrawal of the
guide pin from its second advanced position shown
in Figure 13.
Figure 14A is a cross-sectional view taken along
lines 14A-14A of Figure 14.
Figure 15 is an enlarged, generally perspective, ex-
ploded view of the locking mechanism of the first
locking means.
Figure 16 is a greatly enlarged end view of one form
of staple cartridge of the present invention which
carries a first locking means of an alternate con-
struction from that shown in Figures 11 through 15.
Figure 17 is a side-elevational, cross-sectional view
of the portion of the staple cartridge shown in Figure
16.
Figure 18 is an enlarged fragmentary end view of
the staple cartridge shown in Figure 16 but illustrat-
ing the position of the component parts of the car-
tridge following staple firing and the movement of
the locking element of the locking mechanism into
a position wherein advancement of the guide pin is
blocked.
Figure 19 is a side-elevational view of the portion of
the cartridge shown in Figure 18.
Figure 20 is a greatly enlarged end view of an alter-
nate form of staple cartridge of the invention em-
bodying yet another form of locking means of the
invention.
Figure 21 is a side-elevational, cross-sectional view
of the portion of the staple cartridge shown in Figure
20.
Figure 22 is a side-elevational view of an alternate
form of stapling instrument, partly broken away to
show internal construction.
Figure 22A is an enlarged fragmentary, side-eleva-
tional view of a portion of the alternate form of sta-
pling instrument of the invention shown in Figure 22
illustrating the construction of another form of the
second locking means of the invention.
Figure 22B is a cross-sectional view taken along
lines 22B-22B of Figure 22A.
Figure 22C is a fragmentary, generally perspective
view of guide pin assembly of this latest form of the
invention.
Figure 23 is a side-elevational view similar to Figure
22 but showing the device in a linkage blocking con-
figuration.
Figure 23A is an enlarged fragmentary, side-eleva-
tional view of a portion of the stapling instrument
shown in Figure 23 further illustrating the locking
means in a linkage blocking position blocking move-
ment of the linkage subassembly of the apparatus
into an overcenter position.
Figure 24 is a side-elevational view showing still an-
other embodiment of the second locking means of
the invention.
Figure 24A is an enlarged fragmentary view of the
handle portion of the embodiment illustrated on Fig-
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ure 24.
Figure 24B is a greatly enlarged, generally perspec-
tive view of certain cooperating components of the
guide pin and the second locking means of the em-
bodiment shown in Figure 24.
Figure 24C is a cross-sectional view taken along
lines 24C - 24C.
Figure 24D is a greatly enlarged, generally perspec-
tive view of the cooperating linkage and linkage
blocking components shown in Figure 24.
Figure 25 is a side-elevational view similar to Figure
24A but showing the guide pin partially advanced
toward its second forward-most position.
Figure 25A is a cross-sectional view taken along
lines 25A - 25A of Figure 25.
Figure 25B is a generally perspective view similar
to Figure 24D but showing more clearly the relation-
ship of the cooperating linkage and linkage blocking
components shown in Figure 25.
Figure 26 is an enlarged side-elevational view sim-
ilar to Figure 25 but showing the guide pin fully ad-
vanced into its second most forward position.
Figure 26A is a cross-sectional view taken along
lines 26A - 26A of Figure 26.
Figure 26B is a generally perspective view similar
to Figure 25B showing more clearly the relationship
of the cooperating linkage and linkage blocking
components shown in Figure 26.

Description of the Invention

[0019] Referring to the drawings and particularly to
Figures 1 through 3, one form of the apparatus of the
invention for simultaneously emplacing a plurality of sur-
gical staples into tissues and organs is there shown and
generally designated by the numeral 12. The apparatus
comprises an elongated supporting frame 14 having first
and second longitudinally extending spaced walls 16
and 18 defining an interior space 20 (Figure 3). Forming
an integral part of frame 14 is a stationary jaw assembly
21 which includes an anvil portion 22 having a staple-
engaging face 24.
[0020] Slidably movable within frame 14 from a first
retracted position to a second forward position is a mov-
able jaw assembly 26. Removably deployed within mov-
able jaw assembly 26 is a staple cartridge 27 (Figure 7)
which contains a plurality of surgical staplers that are
adapted to pass through the tissue to be stapled and
then crimped against face 24 of anvil 22 in a manner
presently to be described.
[0021] As indicated in Figure 7, a pusher member 28
is associated with cartridge 27 for movement relative to
the cartridge housing 27a between a first extended po-
sition as shown in Figures 7 and 9 to a second stapled
fired position shown in Figure 10. During the firing step,
pusher member 28 engages the staples contained with-
in the staple cartridge and drives them forwardly into
pressural engagement with face 24 of anvil portion 22.

As the staples are simultaneously driven from the staple
cartridge, they will engage the anvil face and typically
crimp into a crimped shaped roughly corresponding to
the shape of the letter "B". As the staples are appropri-
ately crimped, they will, of course, join together the lay-
ers of tissue or organ "T" between face 24 of the anvil
and the forward face of the staple cartridge.
[0022] In operating the instrument, when the staple
cartridge, along with its cooperating pusher member, is
disposed in the spaced-apart relationship with anvil 22
as shown in Figure 7, tissue or human organ can be
placed in the open space between the staple cartridge
and face 24 of the anvil. After the tissue has been ap-
propriately positioned between the staple cartridge and
the anvil, guide means, which here includes an elongat-
ed retractable guide pin 29, is moved forwardly to the
second advanced position shown by the phantom lines
in Figure 7. Next, using the approximation means of the
invention, movable jaw assembly 26 along with staple
cartridge 27, is moved forwardly of the apparatus to a
location where it is closely adjacent face 24 of anvil 22
(see Figure 9). During travel of jaw assembly 26 and
staple cartridge 27, guide pin 29 maintains proper align-
ment of the components and also functions to retain the
tissue "T" in position between jaw assemblies 21 and 26.
[0023] As can best be seen by referring to Figures 1,
2, and 3, movable jaw assembly 26 includes a pair of
spaced-apart approximation members 30 and 32, the
forward portions of which define the cartridge receiving
portion 26a (Figure 2). Members 30 and 32 are disposed
between side walls 16 and 18 and, in a manner presently
to be described, are slidably movable with respect there-
to from a first retracted position shown in Figures 2 and
7 to a forward, approximated position shown in Figure 9.
[0024] In the embodiment of the invention shown in
Figure 1 through 10, the means for moving the movable
jaw assembly toward the stationary jaw includes a han-
dle assembly 34 which comprises a fixed handle portion
36 and a movable handle portion, or actuating lever 37,
which is pivotally connected to fixed handle portion 36
in the manner best seen in Figures 1 and 4. Additionally,
these approximation means further include an operating
linkage 34a made up of pivotally interconnected first and
second operating links 38 and 40 (Figure 4). The first
end 38a of link 38 is pivotally interconnected both with
frame 14 and with a third link member 42 by a pivot pin
39. The second end 38b of link 38 is pivotally connected
to link 40 proximate its first end 40a by a pivot pin 39a.
The second end 40b of link 40 is operably associated
with members 30 and 32 and moves these members
forwardly as the linkage is moved into the collapsed,
overcenter configuration shown in Figures 9 and 10.
With this construction, when actuating lever 37 is moved
from the first position shown in Figure 1 to the second
position shown in phantom lines in Figure 9, linkage as-
sembly 34a will be moved by lever 37 from the extended
position shown in Figure 1 to the collapsed position
shown in Figure 9. As linkage 34a moves into this col-
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lapsed, overcenter position, members 30 and 32 are
urged forwardly to the position shown in Figure 9. A first
biasing means, shown here as an elongated coil spring
45, (Figure 4) yieldably resists depression of lever 37.
Similarly, a second biasing means, here provided as a
torsion spring 46, yieldably resists movement of linkage
assembly 34a from the upraised position shown in Fig-
ure 1 to the collapsed or closed position shown in Figure
9. As will be discussed in the paragraphs which follow,
spring 46 tends to automatically return linkage 34a to
the upraised position when it is moved by a novel re-
lease means from the downward, overcenter position
shown in Figure 9 toward the open, upstanding position
shown in Figure 1.
[0025] It is to be noted that movement of the generally
"T" shaped members 30 and 32, which are slidably re-
ceived within spaced-apart walls 16 and 18 of frame 14,
is yieldably resisted by a third biasing means which com-
prises an elongated coil spring 47 having an end 47a
connected to the supporting frame and an end 47b con-
nected to the members 30 and 32 (Figure 4).
[0026] Formed proximate the forward end of mem-
bers 30 and 32 is the previously identified movable jaw
assembly 26 which removably receives staple cartridge
27. With this construction, it is apparent that the forward
movement of members 30 and 32 caused by the initial
closing of lever 37 will result in the staple cartridge mov-
ing into the approximated position wherein it is located
adjacent anvil 22 (Figure 9). The device will remain in
this approximated position until it is released by the re-
lease means of the invention in a manner presently to
be described.
[0027] Following the approximation step, the staples
can be driven through the tissue "T" and into pressural
engagement with the anvil 22 by the operating means
of the invention. In the form of the invention shown in
the drawings, the operating means comprises a gener-
ally "T" shaped operating bar 56 which is slidably mov-
able between members 30 and 32 from a first retracted
position shown in Figures 2 and 9 to a second staple
fired position shown in Figure 10. The operating means
also comprises an operating member or link 52 which is
pivotally connected to handle portion 37 for pivotal
movement between first and second positions. As best
seen in Figure 10, operating link 52 includes an end por-
tion 52a which is movable into engagement with oper-
ating bar 56 following movement of lever 37 to its third
retracted position shown by the phantom lines in Figure
10.
[0028] As can be observed by also referring to Figure
1, prior to the approximation step, operating link 52 is
maintained in its first upraised position by the rearwardly
positioned members 30 and 32. However, upon move-
ment of these members forwardly of the apparatus into
the approximated position shown in Figure 9, and upon
movement of handle portion 37 from its second down-
ward position shown by the phantom lines in Figure 9 to
its third upward position shown by the phantom lines in

Figure 10, member 52 will pivot downwardly due to the
urging of a fourth biasing means shown here as a torsion
spring 56 (Figure 4). With member 52 in this downward
position, movement of handle 37 into the fourth down-
ward position shown by the solid lines in Figure 10 will
cause end 52a of member 52 to engage the T-shaped
bar 56 and cause it to move forwardly between member
30 and 32 from the position shown in Figure 9 to the
forward staple fired position shown in Figure 10. As the
T-shaped bar moves forwardly toward staple cartridge
27, it will engage the pusher members and force the sta-
ples from the cartridge through the tissue to be coapted
and into pressural engagement with anvil 22. In the prior
art staplers, spring 45 would then tend to urge lever 28
into its normal upraised position. Visual observation of
the device after firing would, therefore, require that the
surgeon both remember to, and have the opportunity to,
observe whether carriage pusher members 28 have dis-
appeared from the field of view created by a hole XX
(Figure 10). If the pusher members are not visible, the
surgeon could conclude that the cartridge had been
fired. On the other hand, if the pusher members are still
visible, the surgeon could conclude that the cartridge
has not yet been fired. While this is better than no feed-
back at all, it is not ideally suited for the busy environ-
ment of the operating room nor to the lack of visibility
associated with many procedures in which the stapler
is used.
[0029] After the staples have been fired, the release
means of the device is used to return the linkage assem-
bly to its starting position. The release means shown in
Figure 1 through 10 comprises a manually operated re-
lease pin assembly 66 which is movable within a slot 67
formed in the handle portion of the apparatus from a first
downward position to a second upward release position
(Figures 5 and 9). The release pin assembly 66 here
includes a knob portion 68 which is interconnected with
a shaft portion 70 that extends through and is guided by
slot 67. The inboard end of shaft 70 is interconnected
with linkage assembly 34a so that an upward movement
exerted on knob 68 will move the linkage assembly from
the downward, overcenter position shown in Figure 9
toward the upward, starting position shown in Figure 1.
As knob 68 is moved upwardly, the linkage assembly
will rapidly snap into the upward starting position as a
result of the action of torsion spring 46.
[0030] Forming an important aspect of the present in-
vention is the provision of cooperating, interrelated first
and second locking means which function to effectively
disable the instrument unless a fresh staple cartridge is
in position within the movable jaw of the device. In the
present form of the invention, the first lockout locking
means functions to engage guide pin 28 in a manner to
positively prevent its advancement toward the second
advanced position shown by the phantom lines of Figure
7 wherein it is seated within bore 21a provided in sta-
tionary jaw 21. In a manner presently to be described,
this first locking means uniquely cooperates with the
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second lockout locking means to prevent a staple firing
advancement of operating bar 56 unless a fresh staple
cartridge is in place within the instrument and the guide
pin is fully advanced into its second advanced position.
This unique backup feature provides a clear and unmis-
takable signal to the surgeon as to the condition of the
cartridge that is in place within the instrument.
[0031] Turning to Figures 11 through 15 one form of
the first locking means of the invention is there illustrat-
ed. This first locking means here comprises a novel lock-
ing mechanism 75 of the character best seen in Figures
11 and 15. Mechanism 75 is carried by movable jaw 26
and comprises a uniquely channeled platform 76 which
is connected to movable jaw 26. Carried by platform 76
is a first member 78, which includes a generally triangu-
larly shaped pusher engaging extremity 80, and a sec-
ond cooperating member 82 (Figure 5). Member 82 in-
cludes a yoke-like locking extremity 82a which, in a
manner presently to be described, is receivable within
a guideway 84 formed in pin 29 and is movable there-
within into locking engagement with longitudinally
spaced apart locking shoulders formed at the opposite
ends of the guideway (Figure 14). As best seen in Fig-
ures 14 and 14a, guideway 84 is formed by milling or
otherwise forming the opposing sides of pin 29 in a man-
ner to provide longitudinally extending, generally flat
surfaces which define the guideway. Formed at one ex-
tremity of the guideway 84 is a shoulder 85 and formed
at the opposite end thereof is a shoulder 86 (Figure 14).
[0032] Also comprising a part of the locking mecha-
nism of this form of the invention is a biasing means for
urging first member 78 outwardly of platform 76 and into
engagement with pusher members 28a in the manner
shown in Figure 11. The biasing means also functions
to simultaneously urge second locking member 82 up-
wardly into engagement with guide pin 29 in the manner
shown in Figure 11. In the embodiment of the invention
shown in the drawings, the biasing means is provided
in the form of a clip-type spring 89, the configuration of
which is best seen by referring to Figure 15. When
spring 89 is in position within block 76, leg 89a of the
spring engages the inboard end 78a of member 78 and
urges the member outwardly of the housing in a direc-
tion toward the pusher members 28. In similar fashion,
leg 89b of spring 89 engages the inboard end 82b of
member 82 and tends to urge the member upwardly into
pressural engagement with guide pin 29. Member 78 is
provided with a generally V-shaped cutout portion 78c
which lockably engages a fulcrum-like member 82c pro-
vided on member 82 when member 78 is moved by
spring 89 into the extended position best seen in Figure
14.
[0033] Turning once again to Figure 11, it can be ob-
served that with the movable jaw in the approximated
position and with pusher members 28 extending rear-
wardly from the fresh staple cartridge 27 that is deployed
within the movable jaw, forward movement of locking
member 78, due to the urging of spring 89, will be pre-

vented by the rearwardly extending pusher members
28. Similarly, in this configuration, the second locking
pin 82 will be retained in its retracted position within
block 76 by the fulcrum-like protuberance 82c of mem-
ber 82 engaging member 78 in the manner shown in
Figures 11 and 12A. However, upon operating bar 56
moving forwardly in a manner shown in Figure 13 to urge
pusher members 26 into firing engagement with the sta-
ples disposed within staple cartridge 27, the pusher
members will no longer impede forward movement of
locking member 78. Accordingly, leg 89a of spring 89
will urge member 78 forwardly of the platform 76 in the
direction of the arrow in Figure 13. As member 78 moves
forwardly, or to the right as viewed in Figure 13, V-
shaped slot 76c will move into register with the fulcrum-
like protuberance 82a provided on member 82 thereby
causing spring leg 84b to urge member 82 upwardly into
the position shown in Figure 13 wherein yoke-shaped
end portion 82a engages the outer cylindrical surface of
guide pin 29. Following the staple firing step and during
the subsequent retraction of guide pin 29, the yoke-
shaped extremity 82a of member 82 will move into the
guideway 84 formed on pin 29 and then into engage-
ment with shoulder 85 in the manner shown in Figure 14.
[0034] If the surgeon attempts to advance the guide
pin without replacing the spent cartridge, extremity 82a
of locking pin 82 will move into engagement with shoul-
der 86 thereby blocking further advancement of the
guide pin and providing a tactile sensation to the sur-
geon. In this regard, it is to be noted that the length of
guideway 84 is such that the guide pin cannot be fully
advanced to its forward most second position so long
as locking pin 82 is in the extended position. Thus the
tactile indication given to the surgeon as pin 82 engages
shoulder 86 advises the surgeon that forward travel of
the pin is blocked thereby providing a positive input that
a spent cartridge is in place within the instrument.
[0035] Upon insertion of a fresh cartridge into the
movable jaw assembly of the instrument, the extended
pusher members of the fresh cartridge will move locking
pin 78 to the left as viewed in Figure 14 against the urg-
ing of leg 89a of spring 89. This rearward movement of
member 78 will also cause member 82 to be cammed
downwardly against the urging of leg 89b of spring 89
so that the locking mechanism will be returned to the
starting configuration shown in Figures 11 and 12A. With
the component parts in this position and with blocking
member 82 in its retracted location, it is apparent that
guide pin 29 can be freely moved forwardly of the device
and into its fully advanced second position. This free-
dom of movement of guide pin 29 into its fully advanced
second position indicates to the surgeon that a fresh car-
tridge is in place within the instrument and that use of
the instrument can safely proceed.
[0036] Referring particularly to Figures 1, 3A, and 6,
one form of the second locking means of the invention
is there illustrated and can be seen to comprise a locking
gate 90 which is carried by handle portion 36 for move-
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ment between a first locking position shown in Figure 6
and a second release position shown in Figure 9B. In
the present form of the invention, the release means
comprises an elongated release segment or member 92
which is slidably receivable within a central aperture 90a
formed in locking gate 90 (Figure 3A). Member 92 in-
cludes a camming extremity 92a for engagement with
gate 90 to move the gate into the second release posi-
tion shown in Figures 9 and 9A upon movement of guide
pin 29 into its second forward most advanced position
shown in Figure 9 wherein the forward extremity of the
guide pin is received within bore 21a formed in station-
ary jaw 21.
[0037] As best seen by referring to Figures 3A, 8 and
9, release segment 92 as well as pin 29 are connected
to a slide member 94 which is slidably movable relative
to frame 14 in the manner shown by the arrow in Figure
8. With this construction, when slide member 94 is in its
rearward most position adjacent handle portion 36 re-
lease segment 92 fully extends into handle 36 (Figure
1). However, as slide member 94 is moved forwardly in
the manner indicated in Figure 8, segment 92 will be
withdrawn from handle portion 36 in a manner such that
the camming segment 92 moves rorwardly in a direction
toward locking gate 90. When slide member 94 is moved
to its furthermost forward position (as shown in Figure
9), segment 92 will be substantially entirely withdrawn
from handle 36 and camming extremity 92a will move
into engagement with locking gate 92 so as to urge it
downwardly into a recess 36a formed proximate the for-
ward end of handle portion 36 in the direction of the ar-
row shown in Figure 9A.
[0038] It is to be understood that when the elongated
release segment 92 is in this forward most position,
guide pin 29 is also in its forward most position with the
forward extremity of the pin extending into bore 21a of
fixed jaw 21. When, and only when, the components are
in the position indicated in Figure 9, will the operating
bar 56 be free to move into engagement with pusher
members 28 in a manner to urge them into driving en-
gagement with the staples contained within staple car-
tridge 27.
[0039] Referring particularly to Figures 6, 6A, 6B, 9
and 9A, it is to be observed that, operating or T-bar
member 56, is provided with an elongated slot 96 within
which gate 90 can travel. Slot 96 terminates at its for-
ward end in a shoulder 96a and in its rearward end in a
shoulder 96b. Prior to gate 94 being cammed down-
wardly into the release position shown in Figure 9A, for-
ward movement of the T-bar 56 is limited by gate 90
moving into blocking engagement with locking surface
or shoulder 96b. Only after the locking gate has been
moved into its release position by camming extremity
92a moving into the position shown in Figures 9 and 9A
will further forward travel of operating bar 56 be possi-
ble. Consequently, with this novel construction, it is
readily apparent that unless and until guide pin 29 is ad-
vanced fully into its second position, locking gate 90 will

limit the forward travel of the operating member 56 and
prevent its advancement into the staple firing position
shown in Figure 10.
[0040] So long as a spent cartridge is deployed within
the instrument, the first locking means of the invention
will prevent advancement of guide pin 29 into its second,
forward most position. When this is the case, the second
locking means, which includes gate 90, will positively
prevent advancement of operating bar 56 into the staple
firing configuration. This cooperative interaction be-
tween the first and second locking means of the inven-
tion provides an indication to the surgeon that a spent
cartridge is deployed within the instrument and that the
spent cartridge must be replaced with a fresh cartridge
before proceeding with its use.
[0041] It is to be observed that, although locking gate
90 effectively prevents movement of operating bar 56
into the staple firing position shown in Figure 10, the
novel design of the second locking means (see Figures
6, 6A and 6B) does not prevent forward movement of
members 30 and 32. More particularly, as shown in Fig-
ures 6, 6A and 6B, members 30 and 32 are provided
with elongated slots 30a and 32a which permit advance-
ment of these members past gate 90 into a forward ap-
proximated position. Accordingly, the jaws of the instru-
ment can be approximated even though guide pin 29 is
not in its forward most position. However, for the rea-
sons discussed in the preceding paragraphs, the sur-
geon is positively prevented from moving the actuating
T-bar 56 forwardly to the position shown in Figure 9. On-
ly when pin 29. is fully seated thereby permitting release
segments 92 to cam gate 90 downwardly in the manner
shown in Figure 9A, will the surgeon be able to advance
the operating T-bar 56 into the staple driving configura-
tion shown in Figure 10.
[0042] Turning next to Figures 16 through 19, an al-
ternate form of the first locking means of the invention
is there illustrated. In this embodiment of the invention,
the second locking means comprises a novel guide pin
interference means for blocking the advancement of the
guide pin. This means is here provided as a novel mech-
anism 100 which forms a part of a modified staple car-
tridge assembly 102 having a body portion 102a which
is pro-vided with a pin receiving bore 102b. Mechanism
100 includes a pin interference member 104 having a
cover portion 104a an integrally formed leg-like locking
portion, or member 104b. Member 104 is movable from
the first retracted position shown in Figure 16 to the sec-
ond pin interfering position shown in Figure 18 wherein
cover portion 104 covers the pin receiving bore 102b.
Also forming a part of the interference mechanism of this
form of the invention is a biasing means for continuously
urging interference member 104 toward the second in-
terfering position shown in Figure 18. The biasing
means is here provided in the form of a generally U-
shaped spring 108, a first leg 108a of which is connected
to staple cartridge 102 and a second leg 108b of which
is connected to member 104 in the manner shown in
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Figure 16.
[0043] With the apparatus in the configuration shown
in Figure 16, leg 104b engages an edge 28a formed on
the outwardly protruding pusher member 28 (see also
Figure 17). Referring to Figures 18 and 19, it is to be
observed that, during the staple firing step in which the
pusher member 28 is moved inwardly of cartridge 102,
edge 28a of the pusher member will move inwardly out
of the way of locking segment 104b thereby permitting
spring 108 to move the interference member from the
first position shown in Figure 16 to the second interfering
position shown in Figure 18. In this pin interfering posi-
tion, advancement of the guide pin, which is shown in
Figure 19 by the phantom lines, will be blocked by cover
portion 104a of the interference member thereby pre-
venting the guide pin from entering bore 102b and ad-
vancing into its second forward most position in engage-
ment with stationary jaw 21.
[0044] When the alternate form of first locking means
of the invention is used in connection with an instrument
which embodies the previously described, second lock-
ing means of the invention, the inability of the surgeon
to advance guide pin 29 into its forward most second
position will also prevent the full advancement of release
segment 92 of the second locking means. Accordingly,
locking gate 90 will remain in an upraised locking posi-
tion blocking forward movement of operating T-bar 56
into a staple firing configuration. Once again, this coop-
erative interaction between the first and second locking
means of the invention effectively disables the instru-
ment unless and until a fresh staple cartridge is de-
ployed within the device so that the guide pin 29 can be
advanced by the surgeon into its second fully advanced
position.
[0045] Turning to Figures 20 and 21 still another form
of the first locking means of the invention is there illus-
trated. This locking means is similar in many respect to
the form shown in Figures 16 through 19 and like nu-
merals are used to identify like components. In this em-
bodiment of the invention, the first locking means also
comprises a novel guide pin interference means for
blocking the advancement of the guide pin. This means,
like the means shown in Figures 16 through 19 compris-
es mechanism 100 which forms a part of an alternate
type of modified staple cartridge assembly 111 having a
body portion 111a which is provided with a guide pin re-
ceiving bore 111b.
[0046] Modified staple cartridge 111 is of a character
adapted for use with a surgical stapler in which the push-
er nembers that engage the staples form a part of the
operating assembly of the instrument rather than a part
of the staple cartridge. As before, mechanism 100 in-
cludes a guide pin interference member 104 having a
cover portion 104a an integrally formed leg-like locking
portion, or member 104b. Member 104 is movable from
the first retracted position shown in the solid lines of Fig-
ure 20 to the second, pin interfering position shown in
the phantom lines of Figure 20 wherein cover portion

104a covers the pin receiving bore 111b. Also forming
a part of the interference mechanism of this form of the
invention is a biasing for continuously urging interfer-
ence member 104 toward the second interfering posi-
tion shown in the phantom lines in Figure 20. The bias-
ing means is here provided in the form of a generally U-
shaped spring 108, a first leg 108a of which is connected
to staple cartridge 111 and a second leg 108b of which
is connected to member 104 in the manner shown in
Figure 20.
[0047] With the apparatus in the configuration shown
in the solid lines of Figure 20, leg 104b engages an edge
113a formed on an outwardly protruding locking pin or
member 113 which is telescopically receivable into a
second bore 114 formed in body portion 111a. During
the staple firing step in which the operating bar is ad-
vanced, the pusher assembly that is connected to the
operating bar is moved inwardly of cartridge 111. As the
pusher assembly moves inwardly, it will contact member
113 causing it to move inwardly out of the way of locking
segment 104b in the manner shown by the arrow and
the phantom lines of Figure 21. with member 113 out of
the way, spring 108 will move the interference member
104 from the first position shown by the solid lines in
Figure 20 to the second interfering position shown by
the phantom lines in Figure 20. In this guide pin inter-
fering position, advancement of the guide pin, which is
shown in Figure 21 by the phantom lines, will be blocked
by cover portion 104a of the interference member there-
by preventing the guide pin from entering bore 111b and
advancing into its second forward most position in en-
gagement with stationary jaw 21.
[0048] When this latest form of first locking means of
the invention is used in connection with an instrument
which embodies the previously described, second lock-
ing means of the invention, the inability of the surgeon
to advance guide pin 29 into its forward most second
position will also prevent the full advancement of release
segment 92 of the second locking means. Accordingly,
locking gate 90 will remain in an upraised locking posi-
tion (see Figure 6) blocking forward movement of oper-
ating T-bar 56 into a staple firing configuration. As be-
fore, this cooperative interaction between the first and
second locking means of the invention effectively disa-
bles the instrument unless and until a fresh staple car-
tridge is deployed within the device so that the guide pin
29 can be advanced by the surgeon into its second fully
advanced position.
[0049] Referring next to Figures 22, 22A, 22B, 22C,
23, and 23A, an alternate form of the second locking
means of the invention is there illustrated. This form of
second locking means is somewhat similar to that
shown in Figures 1 through 10 and like numbers are
used to identify like components. This second locking
means uniquely functions to selectively disable the op-
erating linkage of the apparatus and here comprises a
guide pin assembly which, as shown in Figure 22C, is
similar in many respects to that shown in Figure 3A.
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However, this modified assembly includes an elongated
linkage blocking means or segment 122 which is con-
nected to a slide member 124 and is slidably receivable
within handle portion 36. Segment 122 includes a block-
ing extremity 122a for blocking engagement with linkage
34a. More particularly, following staple firing and upon
movement of guide pin 29 into the first retracted position
shown in Figure 23, blocking extremity 122a moves to
a location below linkage assembly 34a preventing
movement thereof into the overcenter, locked position
shown in Figure 22.
[0050] Referring particularly to Figures 22, 22A and
22C, it can be seen that linkage blocking segment 122
as well as pin 29 are connected to a slide member 124
which, as before, is slidably movable relative to frame
14 from a forward guide pin advanced position to the
guide pin retracted position shown in Figure 22. As in-
dicated in Figures 23 and 23A, when slide member 124
is moved into its rearward most position linkage blocking
segment 122 extends into handle 36 and extremity 122A
engages the linkage assembly and, with the aid of spring
46 (Figure 4), will urge the assembly into its upwardly
extending starting position. this being the case, the re-
lease means or release assembly 66 present in the ear-
lier described embodiments is not here required.
[0051] So long as segment 122 is in the rearmost po-
sition shown in Figure 23, linkage assembly 34a cannot
be moved in the overcenter, locked position. However,
if slide member 124 is moved forwardly to its fully ad-
vanced position, wherein guide pin 29 engages station-
ary jaw 21, segment 122 will be withdrawn from handle
portion 36 in a manner such that extremity 122a clears
the linkage assembly and no longer blocks downward
movement of the assembly into the overcenter locking
position thereby permitting approximation of jaws 21
and 26. However, if the first locking means of the inven-
tion, as for example that shown in Figures 11 through
15, prevents movement of guide pin 29 to its fully ad-
vanced second position, segment 122 will block normal
downward movement of the linkage assembly so that
the instrument can neither be locked in the approximat-
ed position nor fired. Stated another way, when, and on-
ly when, the components are in the position indicated in
Figure 22, can the instrument be locked in the approxi-
mated position and, upon the subsequent operation of
the handle assembly, will the operating bar 56 be free
to move into engagement with pusher members 28 in a
manner to urge them into driving engagement with the
staples contained within staple cartridge 27.
[0052] Turning now to Figures 24 through 26, still an-
other form of the second locking means of the invention
is there illustrated. This form of second locking means
is somewhat similar to that just described and like num-
bers are used to identify like components. This latest
form of second locking means also functions to selec-
tively disable the operating linkage 34a of the apparatus
and here comprises a guide pin assembly which is sim-
ilar to that shown in Figure 22C. However, this assembly

includes not only an elongated, rearwardly extending
segment 127, which is connected to a slide member
129, but also includes a novel shuttle member 131. (See
also Figures 24B and 24D) In this latest form of the in-
vention, it is this shuttle member that is selectively mov-
able into blocking engagement with linkage 34a. More
particularly, following staple firing and upon movement
of guide pin 29 into the first retracted position shown in
Figure 24, segment 127 engages and slidably moves
shuttle member 131 to the location shown in Figure 24
where it is directly below linkage assembly 34a thereby
preventing movement of the assembly into the overcent-
er locked position shown in Figure 26.
[0053] Referring particularly to Figures 24A and 24B,
it is to be noted that segment 127 as well as pin 29 are
connected to a slide member 129 which, as before, is
slidably movable relative to frame 14 from a forward
guide pin advanced position shown in Figure 26 to the
guide pin retracted position shown in Figure 24. When
slide member 129 is moved into its rearward most po-
sition closely adjacent to handle portion 36, (Figure 24A)
segment 127 extends into handle 36 to its maximum ex-
tent and urges shuttle 131 to its rearward most, first po-
sition shown in Figure 24A. However, because of the
cooperative interaction between segment 127 an shuttle
131, when the slide member 129, along with guide pin
29, is moved to the forward most second position shown
in Figures 26 and 26A, shuttle 131 is moved forwardly
by segment 127 to the non-interfering second position
shown in Figure 26 wherein the linkage can move into
a recess 132 formed in the shuttle. In this regard it is to
be noted that segment 127 includes an elongated dwell
slot 133 (Figure 24B) within which an engagement pin
135 provided on shuttle 131 is slidably received. With
this construction, when, and only when, guide pin 29 is
in its forward most position will the end wall 133a of slot
133 engage engagement pin 135 and urge the shuttle
forwardly to the position shown in Figure 26. It should
be noted that this feature allows the surgeon who has
completed the firing-reopening-pin withdrawal cycle to
use the stapler as a clamp. In this form, the instrument
could function as an additional clamp, spring-biased in
the open position, unless the surgeon squeezes the le-
ver against the handle.
[0054] As best seen in Figure 25, as guide pin 29 is
initially advanced a partial distance toward stationary
jaw 21, shoulder 133a moves along a slot 131a formed
in shuttle 131. However, in this position the shuttle itself
remains in a stationary linkage blocking position so that
an upstanding shoulder 131c formed on the shuttle pre-
vents movement of linkage 34a into the overcenter po-
sition. Only after end wall 133a engages pin 135 will
shuttle 131 start to move forwardly to the position shown
in Figure 26 so that the linkage assembly can move into
an overcenter position.
[0055] It is apparent that when this latest form of sec-
ond locking means is used with one of the first locking
means previously described herein, such, as for exam-
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ple, that shown in Figures 11 through 15, the existence
of a spent cartridge in the instrument will once again pre-
vent full advancement of the guide pin which, in turn, will
prevent movement of shuttle 131 into the non-interfering
position shown on Figure 26. Therefore, until the spent
staple cartridge is replaced with a fresh cartridge, the
instrument will remain inoperable. Similarly, after the in-
strument is fired and the guide pin retracted to remove
the stapled tissue, shuttle 131 will block complete down-
ward movement of the linkage assembly. To render the
instrument operable, the spent staple cartridge must be
replaced with a fresh cartridge to enable complete for-
ward movement of the guide pin and advancement of
the shuttle into a non-interfering forward position.
[0056] The preceding description will have made it ev-
ident that the present invention provides apparatus for
simultaneously securing a plurality of surgical staples in
tissues and organs, comprising a supporting frame hav-
ing a stationary jaw, including an anvil; a movable jaw
carried by the supporting frame for movement between
a first retracted position and a second forward position;
guide means, including a guide pin slidably connected
to said movable jaw for guiding travel thereof, the guide
pin being movable from a first retracted position to a sec-
ond advanced position; a staple cartridge containing a
plurality of staples removably deployed within the mov-
able jaw; means for moving the movable jaw within the
supporting frame; and an operating bar movable within
the supporting frame into driving engagement with said
staples for driving the staples into pressural engage-
ment with the anvil; the apparatus comprising first and
second cooperatively, interrelated locking means, said
first locking means functioning to engage said guide pin
to block movement thereof toward said advanced posi-
tion and said second locking means functioning to pre-
vent movement of said operating bar against movement
into driving engagement with said staples.
[0057] The second locking means can take the form
of a locking gate carried by said handle portion of said
supporting frame for movement between a first locking
position to a second release position, said locking gate
in its first position being in engagement with the operat-
ing bar to block movement thereof into driving engage-
ment with the sta-The invention also makes available
apparatus for simultaneously emplacing a plurality of
surgical staples into tissues and organs comprising:

(a) an elongated supporting frame having walls de-
fining an interior space;
(b) a stationary jaw including an anvil connected to
said supporting frame;
(c) a movable jaw carried by said supporting frame
for movement from a first retracted position to a sec-
ond forward position;
(d) a staple cartridge containing a plurality of staples
removably receivable within said movable jaw;
(e) a pusher member carried by said staple car-
tridge for moving said staples simultaneously to-

ward said anvil;
(f) means carried by said supporting frame for mov-
ing said movable jaw toward said second forward
position wherein said staple cartridge is disposed
adjacent said anvil;
(g) guide means, including a release segment and
an interconnected guide pin carried by said support-
ing frame for guiding travel of said movable jaw, said
guide pin being movable from a first retracted posi-
tion to a second advanced position;
(h) operating means carried by said supporting
frame for engagement with said pusher member to
drive said staples into pressural engagement with
said anvil, said operating means comprising an op-
erating bar slidably movable within said supporting
frame from a first retracted position to a second sta-
ple driving position;
(i) first locking means for preventing movement of
said guide pin into said second advanced position
upon said staples having been moved toward said
anvil by said pusher member; and
(j) second locking means cooperatively interrelated
with said first locking means for preventing move-
ment of said operating bar toward said second po-
sition until said guide pin has moved to said second
advanced position.

In one preferred embodiment, the locking means com-
prises an interference member carried by said staple
cartridge for movement from a first retracted position to
a second locking position, wherein said guide pin will
engage said interference member in a manner to pre-
vent movement of said guide pin into said second ad-
vanced position.
[0058] In another preferred embodiment, the guide
pin has a locking shoulder and in which said first locking
means comprises a locking mechanism carried by said
movable jaw, said locking mechanism comprising:

(a) a first member having a pusher member engag-
ing extremity;
(b) a second member slidably connected to said first
member, said second member having a locking ex-
tremity movable into locking engagement with said
locking shoulder of said guide pin; and
(c) biasing means for urging said first member to-
ward said pusher member and for simultaneously
urging said second member toward said guide pin.

Optionally, the operating bar includes a locking surface
and the second locking means comprises a locking gate
carried by said supporting frame for movement by said
release segment of said guide means from a first locking
position in locking engagement with said locking surface
of said operating bar to block movement of said operat-
ing bar into driving engagement with said pusher mem-
ber to a second release position permitting movement
of said operating bar into driving engagement with said
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pusher member.
[0059] In another embodiment, the invention provides
apparatus for simultaneously emplacing a plurality of
surgical staples into tissues and organs comprising:

(a) an elongated supporting frame having a handle
portion and a forward portion having walls defining
an interior space;
(b) a stationary jaw including an anvil connected to
said supporting frame;
(c) a lever pivotally connected to said supporting
frame proximate said handle portion, said lever be-
ing sequentially movable from a first retracted posi-
tion to a second closed position;
(d) an operating linkage connected to said support-
ing frame for movement by said lever between first
retracted position to a second overcenter, down-
ward position upon movement of said lever toward
said second closed position;
(e) a movable jaw connected to said operating link-
age for movement thereby within said supporting
frame from a first retracted to a second forward po-
sition;
(f) a staple cartridge containing a plurality of staples
removably connected to said movable jaw;
(g) a pusher member carried by said staple car-
tridge for moving said staples simultaneously to-
ward said anvil;
(h) guide means, including a release segment and
an interconnected guide pin carried by said support-
ing frame for guiding travel of said movable jaw, said
guide pin being movable from a first retracted posi-
tion to a second advanced position;
(i) operating means carried by said supporting
frame for engagement with said pusher member to
drive said staples into pressural engagement with
said anvil, said operating means comprising:
(j) first locking means for preventing movement of
said guide pin into said second advanced position
upon said staples having been moved toward said
anvil by said pusher member, said first locking
means comprising a locking member movable from
a first position to a second locking position wherein
movement of said guide pin to said second ad-
vanced position is blocked by said locking member;
and
(k) second locking means cooperatively interrelated
within said first locking means for preventing move-
ment of said operating bar toward said second po-
sition when said guide pin is in said first retracted
position.

[0060] In another preferred embodiment, there is in-
cluded a linkage blocking shuttle carried within said han-
dle portion of said supporting frame, said shuttle being
movable by said elongated segment between a first link-
age blocking position and a second position wherein
said operating linkage can move into said second over-

center downward position.
[0061] The invention also provides a staple holding
cartridge for use with a surgical stapler of the character
comprising a supporting frame having a stationary jaw,
including an anvil; a movable jaw carried by the support-
ing frame for movement between a first retracted posi-
tion and a second forward position; guide means, includ-
ing a guide pin slidably connected to the movable jaw,
the guide pin being movable from a first retracted posi-
tion to a second advanced position; means for moving
the movable jaw within the supporting frame; and an op-
erating assembly including an operating bar controllably
movable within the supporting frame toward the station-
ary jaw; said staple cartridge being receivable in the
movable jaw and comprising:

(a) a body having a bore for telescopically receiving
the guide pin;
(b) a plurality of staples carried within said body for
ejection therefrom by movement of the operating
bar toward the stationary jaw; and
(o) interference means connected to said body for
blocking entrance of the guide pin into said bore fol-
lowing ejection of the staples from said body.

[0062] The staple holding cartridge may have an out-
wardly protruding member movable relative to said body
from a first position to a second position in response to
movement by the operating bar toward the stationary
jaw, said interference means of said cartridge compris-
ing a mechanism connected to said body and including:

(a) a cover movable from a first position to a second
position overlaying said bore;
(b) biasing means for urging said cover toward said
second position; and
(c) a locking member connected to said cover for
engagement with said outwardly protruding mem-
ber to resist movement of said cover toward said
second position so long as said outwardly protrud-
ing member is in said first position.

[0063] The outwardly protruding member can be a
pusher member carried by said body of said cartridge
for drivably engaging the staples upon movement there-
of toward said second position.
[0064] Alternatively, the outwardly protruding mem-
ber can be a locking pin telescopically receivable within
a second bore provided in said body, said locking pin
being engagable by the operating assembly to move
said locking pin into said second position.
[0065] The claims which follow identify embodiments
of the invention additional to those described in detail
above.
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Claims

1. A surgical stapler (12) comprising a distal end with
a movable jaw (26) and a counter jaw (22) and a
proximal end (34) with means (30, 32, 38, 40, 42)
to approximate the jaws and means (28, 52, 56) to
drive and fire staples in one jaw through bodily tis-
sue placed between the jaws, and including a guide
pin tissue retainer (29) with a distal end which ad-
vances distally between the jaws to retain said tis-
sue between the jaws when the jaws are approxi-
mated,
the stapler being characterised by

interrelated first and second locking mecha-
nisms which cooperate to positively indicate to the
surgeon that the staples have, in fact, been driven
and to mechanically prevent operation of the staple
driving means.

2. Stapler as claimed in claim 1, including a cartridge
of staples, whereby, so long as a fresh staple car-
tridge is present within the instrument, the device
can be used in normal fashion to clamp the tissue
and fire the staples, but once the staples have been
fired, the instrument is effectively disabled until the
spent cartridge is replaced with a fresh, unfired car-
tridge.

3. Stapler as claimed in claim 2, so constructed and
arranged that, once the staples have been fired, the
clamping jaws opened and the guide pin withdrawn,
the first and second locking mechanisms cooperate
to effectively disable the device until a filled staple
cartridge is in place within the instrument and the
guide pin moved into a fully advanced position rel-
ative to the stationary jaw.

4. Stapler as claimed in any one of the preceding
claims wherein the first locking mechanism is con-
nected to the movable jaw of the instrument.

5. Stapler as claimed in claim 2 or 3, wherein the first
locking mechanism is carried by the staple car-
tridge.

6. Stapler as claimed in claim 4 or 5, so constructed
and arranged that the first locking mechanism func-
tions to positively prevent complete advancement
of the retractable guide pin so that, unless and until
the guide pin is fully advanced, the first locking
mechanism will cooperatively interact with the sec-
ond locking mechanism in a manner to prevent op-
eration of the staple driving means.

7. Stapler as claimed in any one of the preceding
claims, wherein the driving means is releasable by
said distal advancement of the guide pin tissue re-
tainer.

8. A stapler as claimed in claim 7, having a fixed han-
dle (36) and a movable handle (37) and a jaw latch
to hold the jaws approximated.

9. A stapler as claimed in claim 8 wherein the jaw latch
has an over-centre action.

10. A stapler as claimed in claim 9 including a manually-
operable release means (66) to displace the jaw
latch from its jaw holding disposition and a spring
biasing means to urge the jaw latch away from its
holding disposition and back to its initial disposition.

11. A stapler as claimed in claim 9 wherein reverse
proximal movement of the tissue retainer cams the
jaw latch out of its over-centre disposition.

12. A stapler as claimed in any one of the preceding
claims wherein the movement of the tissue retainer
into its distally most advanced disposition cams a
locking gate out of the path of distal movement of
the fastener driving means.
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